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[0 0 7 4 1 

5) O L E Dr-vsvf ;^4iti^^-^^;f||^tCj3V^T 

OLEDT-Vs-^;^<7)|&7lc;^;|=tjm-t LT:^^^T-56^^fflv^t>tL/ii^'^. O L E D r-vsvf 4, 
. H^tc O L E D t-Vn'^ >^ tCtL.fli $ ^K/ii^^O O L E D r-Vs -f 41 lCff^£1-^#^tri3 

X ^ tzmrnxmrnm^mi)^^ c^^tt mytm'f-um^m^^ ^ t i^^-g^^xh^ o - <oji^^ 

^K^l£LX\^^Z><Dfj:C:>. WB^fD^ Y 'J 7; tC^f^ $ tlT^ft L T V^Tig 
10 0 7 51 

i)m^'i^-^i)^^^i-^o ^(DumtLx. mm-iKmx^-^(D-'U<DU^<7)m$i. mm:^^^ 
stc^iQ. ^it:^mmMmmomm^±^fx\^^^^t:f)^^x.hti^^^. ^timv^z^ mm 

SI 3 . 3 e V 

T 1 1 . 8 e V 

T 2 3 . 2 e V 

T% T 1 X<0^<^J:^XLt^^. S 1< T 2 <^^ft^ill;t LTV^^ v^,^^ fga^Ht'c^s. 

SI 3 . 1 5 e V 

T 1 1 . 8 4 e V 

T 2 3 . 2 3 e V 

t^jtn. S KT 2<7)^^^mfzLX\^^^o 
[ 0 0 7 6 ] 

l±lliE# 2003-3111325 
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^-v: 11/ 



[0 0 7 7 ] 
[0 0 7 8 1 

fi^m <" fz Ob \iZ (i , m mf.^A is v ^ r m^9s-^(r^^^it\z 75-75^ ;b ^ flit I5] rt i)^^ W L 

h i ti)^^%±Xh:^o 
[0 0 7 91 

O L E D T-vs ^' ;^ nit.ffi $ fitzm^<r> O L E D 7"^^'■1' ;^ v>T. 
[0 0 8 01 

6) ^-v; TT^J'-b^^l* 
[0 0 8 1 1 

[0 0 8 21 

7) :^^^^ft 

^;K^3mM*2^:t^.T k75-^>. 1 SifiSiSe^^^t^. S 1 -^<7)^#^iH - k t s/ 

^^iiSk t t r ii^t>X. k t s / (k t t + k t t r ) if-f^h^ii^^^^^Lt-b^-Z^m: 
X$) -2) o 

[0 0 8 31 

mmmi&^pjsk i^<(Dm^. so) iio^wioi&^ii^-e^t:^.!: ^<D^it<D 
m^^m'f' izm^^hfi^ fmxi>^ mi$-^m izis\.^xnhixx^^:h:it b^£^mx^ ^ o 

[0 0 8 4 1 

^T. kts/(ktt+kttr) b^^j:^^<iz^^^t\^^d ^tit 

a) k t s75^''Sr'2)^<:;'civ-»o 

b) k t t (Rlfk t t r) 7&^'^^-<</J>$v^o 

[0 0 8 51 

k t sizm^-t^mmtLxu. :^i^ym.mms.i'^m<.zmmi-^mmt. ^^Mmmz^m 

t s i:-k^ <-t^^ti)mhixX^^^o 

aiiiE# 2003-311 1325 
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^--y: 12/ 



a) S 1 <T k 

b) itmmm.^^mj-<Dm}^.i^m^^m\^^:ho 

c) E 1 - s a y e 
[0 0 8 6 1 

tfz. k t t (RX/k t t r) iz^^ir^mmt LT{±. v^;f9t9)^B o r n-0 p p e 

nhe i me ri5:U:^^h(Dimizi^m'r^mmtmmT-^Mmi/zi^m-ri>mmt. -et-c^ 

^(D i 9 4-^#7i^^k t t {RVk t t r) ^/h $ < 1" ^ C <!: 7)^^^ ^ tLT*/^ >5) o 

d) T k -T k - 1 7 >^75«^-2>-<<:»C^ v^o 
e ) T k t T k - 1 <7)rBlOlit6^^5^Jg7)M^$ v^o 

[0 0 8 71 

i&TtT!)^' 1 mmmmmm si < so i: -e-n i (9 Tfso i fiMti^^ti^. s k 

f ) S 1 S kop^<7)lii«iT-5^S75^^:^§v^o 
[0 0 8 8] 

g) ^Sm^TiVh^v^o 
[0 0 8 9] 

[0 0 9 0] 

7 - 1 ) tt-^ V 5 a. -> 3 > 

[0 0 9 1 1 

M^^it»MMfoii#(7)igi^. ^■^^i/iii-s^{±i:«:)<!:-r^ft#itv5 i^->' 
o 

[0 0 9 2 1 

?5s^(iil^£G: <fflv^ib^Tv^^55'^|lliItt^V7 h'y ^T-Ciy^G a u s s i 

a n 9 8 ^ffiv^ ^;S//Lr^m&t3 J; 0. mj&:mmmmimm.i<^isif i>mm'iKm t^m^m 

mm^mMimmi. DFT. BSLYP^r^iS'va *J^m 3 - 2 1 G *-e=fTo 

f^o Si^eW.tt^li. TD. B2LYP7T>i:'V3:?-;i/. &m^. 3-2 1 G * T'^f o 

[0 0 9 3 1 

7-2) s.#St>:^^I^St<^0yt t-Cti. A;JIT<7)cI: 9 ^-<!:7!>^^#x.e.tL-2,o 
[0 0 9 4 1 

[0 0 9 51 

taSEilf 2003-3111325 
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^-v: 13/ 



[0 0 9 6] 

[0 0 9 7 J 

7 - 2 - 1 ) 

7 - 2 - 1 - 1 ) ^T-o^#:fi^tijt(±. i&7t^ti9 '^'O'wm^^i^^mmi^oM^^mm^- 

10 0 9 8] 

7-2-1-2) ^l'(D^it^i. r(D4'^L^#^&t'±7t:'i)*°t°jx V 3 >^^1-;z,fLit 

wi<omi^^^tsm^vmi^-h(D^itx^^ immmkz^i^ :s-T-^#:oHOMot lumo 

[0 0 9 9] 

7-2-2) 4''L^#m 

7-2-2-1) Pltllttc|§7t^^-r^ S 1 LT. (Jt?|5]DfliIFBlOi()te-e-C^-C 
[0 10 0] 

7-2-2-2) ^^=-^^OT 1 -T2 4^> .yy^;^^ <1--i>/ci6t;(±, {i^^^j: < t 
g^^ff'L«#^<7)iK«^JCi3V^-C, T 1 -T 2 ^'-v y tTi^'MS Lv^ (1. 3e 

vm±) o 

10 1 0 1 1 

7-2-2-3) -X^^^T 1-T 2^\y^m-^:b^'L^m^(D~mt.\^X. —Wl^ [ 
I] . Xti-il^^ [II] O^Riv:n>|t^^'^-tr4'.L.#;f§^?^lf ibtt^o 
[0 10 21 

[ I ] 




[0 1 0 3 1 

Yi, Y2. Y3, Y4^ Ys. Y6ii,^^J^,i^^ v^tiM^J^T". Ri, Rsfi, M 
i^T", ^^v^litt^ti^^^^-^ h^^Hi^M(Dm.^^^Ut>1ro R2> Rs, R4. Rs, Re, 
R7ti, E^^^-T'g.Yi, Y2, Ys, Y4, Ys. Y &i)mmW.=f-<D^^{z\±MMl'. 
m^-r^Yi^ Y2, Y3, Y4, Ys, YeTi^'-^^H^^O^-^tCfi, ^-Sv^ii^it 

tIliiE# 2003-3111325 



Jf#M 2003-408493 



^-v: 14/ 



(Om:t^^'S:mt>iro Ri> R2> R3> R4. R5> Re. RyiiXzyRsli. 't^Ctr^-oX i>m 
[0 10 41 

[n] 



(^4^. Yi. Y2> Ys. Y4, Ys. YeiiBtmJ^.^. ^ ^ vMiM^J^.^^. Ri. Rsliffi^ 
M^^, f /^{itemom^^^SI-o R2> Rs. R4, R5> R6> Rrii. Um^^-T^Yi 

. Y2. Ys. Y4. Ys. Y6-^mmm.T-<Dm^izi±mmiF: mm^^-t^Yi. y2, ys. 
Y4. Ys, Y6:^mmB.i^<om^^zii^ nMm^F. ^^v^i^i^ogj^^^^^bi-o Ri. 

R2. Rs. R4> Rs. Re. R? i3 J: O^Rs li. 1^ D-C^o T ^^=5: o TV^T i i V^o i f - 



-^flx-tf-f v^>v*^:t:7 j.^ (^1-1) . -rv^>y*7^> (^1-2 
) . -ry-r>K-;i/ (^1-3) . v^;^ v'vn-;i/ i - 4 ) . 4v4^yr-'y 
1-5) . i-y^Uy (^2-1) . 2. 3-vliKn:h-7^k> (^2-2) ^T^mM 




[0 10 51 



[0 10 61 



[0 10 71 



tbSEJRF 2003-3111325 
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^-i/: 15/ 



[it 4] 




^2-1 ^2 - 2 

10 10 9 1 

^ (^1-1) . 4 v^yy'y^y (^1-2) , :f7^ix> (^2-1) . 4y4>v 

-)V (^1-3) . t. pmi^7?)M n + 21i-e{±4-<. v^fet^^^^H^f^^L^vW y 
^>V'vn-;u (^1-4) , ^y-OTy (^1-5) , 2, 3-vHK^:^7^^> 
(^2-2) tx-ki^^m^-bm^j:^ . Hu^-etiT 1 -T 2 ^\ y ■fii^:i^:i±^ < ^ 

10 1 101 

7-2-2-4) 't''L^#^&ff tC. ^)^V^{±<t'.L^#^tCIi:^LT. 3 

[0 1 1 n 

I±1IE#2 003-3111325 
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^-v: 16/ 



7-2-2-5) T 2 7>^'n TT icEtj^e^^^i ^ffiig'fb-e^^^r^t^, 4''6# 

[0112] 

^i^^^<r>fztt><7ym:m^n'^fzm^. 4''L>#^&<7)^-e^ti(±'T i - T 2 •y-^^-t^'- 
iz^ <. S 1 < T 2 -C-^ -ofzii <D:^\ M^^^ir -otztzibiZT 1 -T 2 y 

10 1131 

[0 1141 

9, 1 o-i^TV-7y^)\/7y Vy-b.y. ry y-y-tyco i o^. 9ii:^v-7j:.-;uT5 

y'CW:mLfzm^i^9 , l 0-v:7i^;uT5 y T> h^-t:^. T> h 7-b><7) 1 Ofi. 
91S^ h 'J 7 j^-;i'T 5 >r'®^L/cg?^#9, 1 0 - V (4 - v-7 ji-;i/7 ^ y) 7 ji 

y -;i/T > h T > h 9-t ><7) 1 0 ji, 9 \tLi: i/ ^ "J- )Vy V yC-m.^l^fzW'^ 

W9, 10-v (9, 1 0 - vy ^;i-7>'i/^ >) ryvy'ty. -e-n-fno^fii^ t 

[0 1151 

[^bel 



f 






/ 


\ 


/ 



LUMO+2:0.2481eV 

LUMO+1:-0.2728eV 

LUMO:- 1.657 lev 

HOMO:-5.3477eV 

HOMO-1:-6.6063eV 

HOMO-2:-7.0607eV 



SI HOMO — LUMO3.4200eV 
T1HOMO — LUM01.8958eV 

T2HOMO-2 — LUMO. HOMO — LUMO+23.4267eV 
[0 1161 



^m.m 2003-3111325 



!Wm 2003-408493 



^-v: 17/ 




9.10-vT^"^>^;UT>h^-tz> 
SI HOMO — LUM02.9653eV 
T1HOMO — LUM01.3113eV 

T2HOMO-2 — LUMO. HOMO LUMO+23.3338eV 



9,10-i;T^'^>5^-'UT>h^-i2> 

LUMO+2:0.4052eV 

LUMO+1:-0.0251eV 

LUMO:-1.6360eV 

HOMO:-4.8248eV 

HOMO-1:-6.3067eV 

HOMO-2:-6.6632eV 

[0 117] 

dob 



SI HOMO LUMO2.5002eV 
T1HOMO ~ LUM01.6842eV 
T2H0M0-1 — LUMO2.6190eV 



9.10-v:7x^;U7'5>'T>h^-iZ> 
LUMO: -1.9211eV 
HOMO: -4.9777eV 
HOMO-1:-5.2905eV 
HOMO-2:-5.71 12eV 

10 1 1 8] 



thlE# 2 0 0 3 
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^-v: 18/ 




9.1 0-v (4-v77x^;UT5^) :7xy— ;UT>h^-tZ> 

9.10-v(4-v37x^>»UT5y):7xy— ;UT>h^-b> 
S1H0M0 — LUM02.9693eV 

T1HOMO — LUMO. HOMO-2 — LUMO1.8059eV 
T2HOMO-1 — LUM02.9914eV 



9.io-v(4-v:7x— ;u7=y)^xy— ;uT>h^-t!> 

LUMO:-1.5683eV 
HOMO:-4.9446eV 
HOMO-1:-5.0656eV 
HOMO-2:-5.2380eV 

[0 119] 




9.1 0-v (9.1 0-iy^^}i^y}l^:tlyy»T>h=y-t> 

9.10-v(9.10-VP«^;U:7;U:tUy>)T>h^-tl> 
SI HOMO — LUMO3.3008eV 
T1HOMO — LUM01.8361eV 

T2HOMO-2 LUM0+2s HOMO-1 -* LUMO+13.1586eV 



9.io-v(9.io-:x^5^;u:7;u^L'y»T>h^i2> 

LUMO+2:-0.8350eV 

LUMO+1:-0.8470eV 

LUMO:-1.5886eV 

HOMO:-5.1912eV 

HOMO-1:-5.9083eV 

HOMO-2:-5.9162eV 

[0120] 
[0121] 

thlE# 2003-31 1 1325 
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^-v: 19/ 



[0 12 2] 

5fe<7)TOJtcov^T. ^^a-f-^xo^-XT S 1 . TK T 2 0Eb^;|^^7!»^~^OJ; 9 ^flii 
Ffl O if) *2 J; o T ^ T 1/ > >2> 75^ ^ ^ T ^ ^ o 
I 0 1 2 3 1 

:iflh<7)mX'. T 1 =^mfi£LTV^^±/c-5)ift^2{iHOMO — L UM0Oii)jB-e^-2>o 

tLtcMLTT 2 *^i^LTv^^±fcSf5i)ie!±H0M0- 1 , XtiHOMO- 2 ^-hLUM 

<i^^-r^^ ^P^±|EO^iJ-C^>, T 1 -T 2 ^> -7 7°<D:^#v^T> h 7 
■fextg, 1 0 - vT^5^-s'>f^;i/T > h ^-t^hti, H0M0<hH0M0-2OJi;T>;b^^ 
-^7&^:'s: ^ T 1 - T 2 T'O/h $ 9 , 1 0 - v 7 - ^l' T 5 y r > h 9 -t > <!: 

9, 10-v (4-v-7i-;i-T^y) y j^y-)i^7y hy^y tit. homo-^hom 

0-1 COJ^^WW^-^TiM^g'V^o 

[0 1 2 4 1 

7-3) LX<7)T 1 -T 2ii^^ < t^tHOiZiio 

[0 12 51 

7-3-1) 4^'L^#^&OT 1 - T 275M . 3 e V JiJ«_h* o T ^> . ^■'T-i: LX<7)T 1 -T 

[0 12 61 
[0 12 71 

[ft 1 1 1 

R 

I 

Ar — (C)n Ar 

I 

R 

[0 12 81 

Z<Dm^iifp'L^'W^^<7)H0M0. L UMO^OfLilt . M^^COH OMO. LUMO^^ 

mi^s.^^<Dfm'k^ifx^ci^^±r-r^^K ^mLxmL^^mitLt:mm,ir^t\^^d^tit 

(DX^^t. ^i^t LX<DT 1 - T 2 .y T'^/h^ < ^oT Li 9o 
[01291 

X. loOg^tLT. TK T2, S 1 <Dm^^BJzm^oi>WLm.<DJ^^^Jl'^-]y^)V 
iizmE-r^^^li^^^^o mi^<r>7y hy-ty^^^L^'^^tir^^T-(Dm^. TltSl 
{±(Jt?H 0M0;5^P> L UMO^Oib^tlt^^tLTv^;?,/?!?, T 2 fiHOMO- 1 ^HOM 
U M 0-^(7) ibSB, ^)^VM±H 0M0/6^f? LUM0+1^LUM0 + 2^(Dm 

m<7)x^i^z^ HOMO. LUMOi5:W<7)j^^^)u^'-u^)\^^w^WLM?^<DmBizx^m^ 

T 2 c7)J^^^;i/+'- lx-^;Kii^ < 4-^o —yj. T l<DJ-^-^)V^'-U^)ua^ T 1 ^^t^l"^ 
Isi^^ HOMO^^^ L UMO-^cDSbJe. <7)|/Liif^co j^^wp^"- l^^^l^M. oii9H 

OMO t L UMO<7)F^(7)ji^-.;l/4i'- l^'fiR^-T^o CI O ^ <!: > HOMO-1 
^HOMO- 2 ^: HOMO P^;!'^;^^':*;:^ v^/^s L UMO+ 1 UMO 

+ 2 tL UM0<^KOJ:.;T-.;i/:r- > h 7-t 9, 1 0 - vT^*v> 

f-;uT> h7-t:^{iT 1 - T 2 y t'tS^^'c^ <. CI ^x^ofiii KOJ^^- 

tbgE#2 003-3111325 
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^-i^: 20/ 



7!/VJn$V>9, 1 0 - v-7 j^-;l^T 5 y 7> h ^-t >^ 9 , 1 0 - > ( 4 - v 7 -;i/T 5 
y) 7iy-;i^T> h7-t^(iT 1 -T 2+*-V 7 7'75M^$ i: 9 ^ t ;<)^t>75^^o 
[0 13 0] 

HOMO-hHOMO-K ^^v^{iLUMOtLUMO+l OF^O Ji^wi/^'- y° 
i)^i^^l'ttil£. MB. HOMOtHOMO-2. HOMOtHOMO-3. 0^(7)Jt.^.;l/ 

y ^ii-X^^^o L UMO <h L UMO+ 1 cofa^^ Ji^wi/^-- ^> y 
. LUMO^LUMO+2, L UMO t L UMO + 3 (OmcDJ^^^ )\^^'- ^ ^ y 

(0 1 3 1 1 

S^fitltcii. HOMO t HOMO- 1 . 3 e VJ^±^-2);6n LUM 

O i: L UMO+ 1 <7)Jii^wi/^ -M/i>n . 3 e VJ:ilL±*n(S\ 1. 3 e VJiJ.±OT 1 - T 2 
; u ^' - 4=> y 7° ^ «9 It ^ >i> ^ i 75^'#- V ^ o 
10 13 21 

^tJ t'o#iJ<^^ 9, 10-v (9, 1 0 - vy •f-;v7;i';i- ixy >) rv-h^-t^iz 

i5V^T!±. HOMOfcHOMO-l (DJ-^^JV^'- LUMOhLUMO+lO^ 
(7)j:.;twI/^'- . 3 e Vt;jg.t9 ^v^c^jM^bib-f. 1. 3 e V ly.JiO T 1 - T 
2 ^> y 7°/6^^it^$tL-CV>^o w;ai±. T 2 ^1i^1->l.®^75^'HOMO- 1 L UMO 
+ K ^b'2)V^(±HOMO-2:6^P>LUMO+2'\Oi!l*B-e*»). HOMOtHOMO-1 
c7)J^^^;i/^- Ix'^^U^i: L UMO t L UMO+ 1 (DmOJ^^-)l^^- U^jVMt-^^. ^^ti 

[0 1 3 3 1 

^(DXo ^^J^-^ti, HOMOtHOMO-1 <7)a:.^.;l'^- ]y^)V^t LUMOtLUM 
0+ \(Dm(r>:s.^^)V^-V^)Vm<on-h^l . 3 e VJ^±*)tL{f . 1. 3 e VJy.Ji<7)T 1 - 
T2^> y y'^mWX^^:Lt-h^h^o 
[0 1 3 4 1 

[0 13 5] 

*° e i 1^ - V 3 > =^^1- ;|. J^T-^i^^^g^ L T v> ^ t . i: aj^l^<7)iti!ft J: mMifi 

v^o HOMO. ^^v^tiHOMO- l^iO. H OMOiS#<7>fLil7!>^ff 

X^^t. TK T2. S 1 75^^#^Stt'5>*i'^7&-'#-v^o <7) t § ^§iOtfc:^;{»^'4'ji#S 
/ii: HOMO t HOMO - 1 co+'-V .y ^Ti^Vh? < ^ I9 . T 1 - T 2 ;5^^$55^^o T L t ^ o 
[0 13 6] 

7-3-2) ^-T-t LTOHOMO H OMO i TO^^^flilH OMO - n 5^)^ #^ 
a^'f'i:^#^OH0M0 tM^*<7)|/tiii;<0^q|m;oT75^fb^i:;^ci:S*3n. HOMO 
. HOMO- ni^tj^m^lZX^X^-lf-tLX<DT 1 . T 2 m^JS.^ ttX ^m^^ Tl 
-T 2^'^ y ■fi:k^ < i: ^/ci6tC{±H OMO i: HOMO - n <D )]y - ^ ^ y y°^± 
§ < ti>Zt:^mt Lv^o i<7)J; ^ ;t HOMO <h HOMO- n053'^^;'ci^ < 1" ;t: *i) 
{i . Wmm'¥'L^'W^<7) H O M O i: m:^m<7) H O M O 1 7i>-*i5^ LfzJ^^)V^'- U^)\yiZ$)n 

[0 13 71 

7-3-3.) gm*<7>HOM0^54''L^#t&OHOMO- 1 J: I9fg:< , SJ^^OLUMO 
5i*'^''i:^#t&<^L UMO+ 1 <t l9i^v>o 
[0 13 81 

miE# 2003-3111325 
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7-3-4) tp'0'W^<^liOMOiZ^t\^sLU-iy 3 y-Zj^^^O . HOMO- 1 IC^'fc:^ 1^ 
I 0 1 3 9 1 

7-3-5) 4''L>#'f&<7)H OMOiC.-teii i V 3 >7)^'4» < . H OMO - 1 k: ^ U 
-V3 >75^^*-g,mTt;mT-?5?ltt^^mJ^1-'l.o 
[0 14 0] 

7-3-6) 4'>L>#'f&(7)L UMO{C*°Ii V 3 >75^'^) 0 ^ L U M O + 1 t2*° W 

[0 14 1] 

7-3-7) 4''L^#t&OL UMOt^'-Kli^ V 3 >7)^'^- < , L UMO + 1 (C.-je tf^ 
[0142] 

[0 14 3] 

7-4) m.m^^^^Bi'^±.^f^tzibK},t 

7-4-1) J:bie6^mv^^^^oSMT-'/***^^)An^t#^-. )l|S^^^^3jl^^, j^O^- 

iic^t^^-rt^o :fci^4 *^v^{±^ 1 /&-<b ^ t>;i»>i) J: 9 ^3;§iflB<7)jtgs75^'#ft-rtttik t 

s tiz:«TM$tt^o 114 k t s {iHtffinii^tLTv^^o II 5 J^K^J^JiPt 

o 

[01441 
I 0 1 4 5 1 

[-fl: 1 2 ] 




xt4 



[0 14 61 
[0 14 71 

^miiJw.=F^^ 1 6x\ xmA i<zum(D^'Dfzmm m^^^i 7) iz^iF-^i^z^^^m^ 
o tfz. 4y^yy^^y:cyit^^rj:^nx$)<o. ^^mi>m-WjX$>^o 

[0 14 81 

7-4-2) El-Saye dW\^^*) Xti^m^. U^m.'^M^mt ^Ttm^^^d'^'P 

mSEift 2003-3111325 
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^- '7 : 22/ 



10 1 4 9] 

[0 15 0] 

[0151] 
I^t 1 3 ] 




[0 15 21 

SI 3. 4 8 8 7 eV HOMO — LUMO k *) 

Tl 1. 9 8 2 5 eV HOMO— LUMO (ktz*) 

T 2 3. 0 4 0 7 eV HOMO-1— LUMO (n;r*) 

T 3 3. 4 0 1 2 eV H OMO - 3 -* L UMO (tt k *) 

[0 15 3] 
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